Cloning and characterization of mRNA capping enzyme and mRNA (Guanine-7-)-methyltransferase cDNAs from Xenopus laevis.
The mRNA cap structure, which is synthesized by a series of reactions catalyzed by capping enzyme, mRNA (guanine-7-)-methyltransferase, and mRNA (ribose-2'-O-)-methyltransferase, has crucial roles for RNA processing and translation. Methylation of the cap structure is also implicated in polyadenylation-mediated translational activation during Xenopus oocyte maturation. Here we isolated two Xenopus laevis cDNAs, xCAP1a and xCAP1b, for mRNA capping enzyme and one cDNA for mRNA (guanine-7-)-methyltransferase, xCMT1, which encode 598, 511, and 402 amino acids, respectively. The deduced amino acid sequence of xCAP1a was highly homologous to that of human capping enzyme hCAP1a, having all the characteristic regions including N-terminal RNA 5'-triphosphatase as well as C-terminal mRNA guanylyltransferase domains which are conserved among animal mRNA guanylyltransferases, whereas in xCAP1b the most C-terminal motif was missing. The amino acid sequence of xCMT1 was also similar to human (guanine-7-)-methyltransferase, hCMT1a, with all the conserved motifs among cellular (guanine-7-)-methyltransferases, except for its N-terminal portion. The recombinant xCAP1a and xCMT1 exhibited cap formation and mRNA (guanine-7-)-methyltransferase activities, respectively. RT-PCR analysis showed that mRNA for xCAP1a and xCMT1 exist abundantly in fertilized eggs as maternal mRNAs, but xCMT1 mRNA gradually decreased in its amount in later stages of early development.